Activation of TGF-β1 by AQP3-Mediated H2O2 Transport into Fibroblasts of a Bleomycin-Induced Mouse Model of Scleroderma.
Hydrogen peroxide (H2O2), the most important reactive oxygen species, mediates intracellular signal transmission and is transported into cells by aquaporin 3 (AQP3). However, it remains unclear whether AQP3 is involved in the pathogenesis of scleroderma. In this study, we examined the role of AQP3 in a bleomycin-induced mouse model of scleroderma. We observed that H2O2 and AQP3 levels in mouse skin increased with the bleomycin injection period relative to phosphate-buffered saline-injected control mice. AQP3 mRNA and protein levels were higher in bleomycin mice fibroblasts than in phosphate-buffered saline mice fibroblasts, and AQP3 immunofluorescence signals in the cytoplasm and cell membrane of bleomycin mice fibroblasts were much stronger than those in phosphate-buffered saline mice fibroblasts. Bleomycin-induced increases in H2O2, transforming growth factor-β1, collagen type I, and collagen type III levels in bleomycin mice fibroblasts were blocked by silencing AQP3. In addition, silencing AQP3 decreased H2O2 levels, transforming growth factor-β1 expression, and fibrosis in the scleroderma mouse model. These results demonstrate that AQP3-mediated transport of H2O2 into bleomycin mice fibroblasts activated transforming growth factor-β1, and silencing AQP3 is a potential approach for treating scleroderma.